In this letter we propose a blind approach for detection in MIMO / BPSK systems. The new approach is based on certain phase modification on the transmitted data. While the new approach provides significant savings in the channel throughput by avoiding the use of training sequences, experiments demonstrate that its performance is very close to an MMSE receiver with perfect channel knowledge.
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Blind Detection in MIMO / BPSK Systems based on Phase Encoding
I. Introduction Recent research in wireless communications has demonstrated that Multiple-Input Multiple-Output (MIMO)
systems promise large channel capacities [1] [2] that can support the high data rates required in today's and future data links. The Vertical Bell Laboratories Layered Space-Time (V-BLAST) architecture [3] is one example of MIMO systems where data is split into multiple parallel sub-streams transmitted simultaneously from multiple antennas.
Detection of each data sub-streams is often carried out with a minimum mean squared error (MMSE) detector, that is followed sometimes by other refining stages [4] [5] . To obtain the MMSE detector, a training sequence is usually required to be sent, nevertheless at the expense of reducing the data throughput of the channel. Hence, a blind receiver that does not require such a training sequence is very desirable especially in severe co-channel interference (CCI) scenarios.
In this letter we focus on the blind development of a linear receiver for MIMO / BPSK (Binary Phase Shift Keying) systems. To achieve this goal we propose to modify the phase of the transmitted data at the transmitter in a certain manner to aid in its blind detection at the receiver. We build on the results of [6] for code-division multiple-access (CDMA ) systems and modify the block phase encoding method of [6] to a continuous phase encoding method that does not require block data synchronization. Performance is shown to be nearly identical to an MMSE receiver with perfect channel knowledge. This performance is achieved without sacrificing any data throughput for training purposes, thus saving significant capacity. [ ] 
It is easy to see that the matrix X can be expressed as
where
and obviously N is the noise matrix.
III. Phase Encoding and Detection
Going along the lines of [6] , we propose here embedding a continuous and fixed amount of phase variation over 
Page 2 of 6 3 where n is a suitably selected phase encoding parameter for the th n data sub-stream. Using this encoding approach, each data sub-stream becomes characterized by a unique phase rotation of the axis of the BPSK data constellation. As in [6] , the first step in the detection process is to apply a reverse phase change to the received data stream using the phase rotation parameter n of the desired ( th n ) sub-stream of data. This phase decoding operation is described by
which can be written as
Due to the difference in n 's, the column span of n X will have only one vector (viz., n s ) (corresponding to the 
. Hence, we have blindly obtained a linear receiver for the desired data sub-stream.
IV. Computer Simulations
We compare the bit error rate (BER) performance of the proposed receiver with the MMSE receiver that has a perfect channel knowledge. We consider a MIMO/BPSK system with 8 = M receive antennas and 3 = N and 6 = N transmit antennas. Bit error rate is plotted against the SNR at each receive antenna, i.e. ) / 1 ( log 10 . The important point that this figure demonstrates is that the proposed decoding-detection algorithm is very closely approximating the performance of an MMSE receiver with perfect channel knowledge. Hence we conclude that the proposed receiver is a very efficient blind method that has no loss in data throughput and yet has almost no performance loss compared to the best linear receiver.
V. Conclusions
In this letter we have proposed a blind approach for data detection in MIMO/BPSK systems, based on a certain phase encoding scheme. The new approach is demonstrated to have a performance that is very close to an MMSE receiver that uses perfect channel knowledge. This good performance of the proposed receiver is achieved without reducing data throughput for training purposes and hence the proposed receiver can be very useful in practice especially in systems with large number of antennas. Currently we are investigating an encoding approach for Quadrature phase shift keying / MIMO, and higher constellation size systems.
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